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(54) METHOD FOR SEARCHING LONG CODE IN ASYNCHRONOUS CELLULAR SYSTEM BETWEEN DS-CDMA 
STATIONS 

(57)Abstract 

PROBLEM TO BE SOLVED: To allow a method to search long codes 
with high accuracy. 

SOLUTION: In the identification processing of a long code, a 
correlation arithmetic operation is applied between a prescribed chip of 
a first composite code and a received signal sample and its output 
power is calculated (SI 4). The above processing is repeatedly 
executed for k-sets of different chips of the same composite code 
(SI 6), and the mean value is compared with a prescribed threshold 
(SI 9). When the mean value is smaller than the prescribed threshold, 
the above processing is executed for second and succeeding 
composite codes (S20). Furthermore, peak outputs of a multi-path are 
summed, and the above processing may be executed regarding the 
sum. 
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D 3 - K -9--5=-:e^T- o T . 

(1) ijsan>^3-Ftci>(t^t?j|3gi5^e?jzi-KcD{a 

(2) :itii^i^>^tmBi^mm^t,(Dmmmn^m^. 

(3) t55Bfflll«St©ffi;b^::S'r5v^Tm;^J^^taUs 

(4) ^^n>^=7-K£Di5IBm^fHiSCD^M*tc^iS;f 

(6) mt^^mmifim^(omm^mx.rzh^{z^mv]n' 

(1) tulBnv^zi- Ktcts(t^t5iaa5^>fl^zi- h'CDffi 

(2) ^tl^«JM-iliJaB§^iM^^cDffll8S#^^fl^v 

(3) ^^D>^3-KcDl5IB3Ff^ffli;(©ttJK*(c^*^&-r 

(4) ^cD¥:^MtC^-::5v^Tm:;^J*^tbU. 

(5) C(D^±^>&Sfl[f^©^fl^^X^ tTfjsBD 

(6) mjaBm:^:?)SRff^c?^fl^|g^:#^^g:i::^M^M-Jc 

^^ttiu;t^^c, S^JiB^>^zJ-^'6^)-a5^fe^l^^i:: 
(1) MIBn >^:3— h-i-:jbSt^fj53a5:9^fi53— h'CDffi 
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(2) zti^w>^tmB^Simm^^(ommmm:n\^^. 

(3) ^fflgi?ii^c75m;btcs-:3oTm±^^@mb. 

(4) cn?)S±?(D9^^^cDB8fi4^xfem;b4iim 

(5) c:ni5)iim^nfcm;bcD^:^fa^^mu. 

(6) ^¥:^fi35>sm^£D^<l^S^^^T-t!j3Bn>^3 

(7) SiilB¥^{a/>^m^(Z)^ffi*®^fei:t(c^M^O>t 
>^z2''YlzMf^^ir^^J\^^n^T^z.ti:!^mt'r^ 

tsmw^n^mm^m^^^. tuiBnv^zi-KcDisi^^'Y ^ 

DS-CDMASjl6^Pai^[5]^-t3:;i/5:;5iC^3 
*5tt ^ n > ^zj - K it-^:^?iT- o T s 

(1) mmi^^-hzi^Ytmu^mm^tcommmn 

(2) mmmm^mmt^i^mMmtj(Dm:Km:^^v^:za:) 

(3) tutBn></::i-KtC:fcMt^t5IBa5^et]3-KcDffi 

tita^m^^z! " Y IZ&-3 < zi - ]^ ^mmi- y hir^hz 

(4) cn^^iti:fJlBSMe^hcDffiH?ii^^fTV^. 

(5) ummmw(Da!!tiiz&^\.^rmtf^wth\.. 

(8) fulB¥:^fii>6imS6D^fit^|e^:^h^i::a^^M- 

D s ~cDMAmmmrs^mm'^)u^yo^izio\f^u > 

^^-^^^y^ffiv^. HUs3n>^zr-Kc7)|0l^^-r ^ >^ 
^tSaib:t^^c. HuIBa>^3-KCD-gB^fe^t>(i^ 

■r^s DS-CDMASifeSPa#|5l^-fe;i/^;^^^*5(t 
5£? :5)P>^:3-K1t-^;5?*T-feoTs 



3 

(2) ztn^wh-tmn^^mm^hKDnmmu^mK 

(6) ::n^U-^^^)gmcO^:^M<£:gtmb> 

(7) ::cD^±9^1tcS^C^TSiJ*SaiUs 

(8) :i®S::tr^m^cD^<l^Sx^^T-mj5an><>^:3 

(9) mB^m±!i^m^<Dmm^m^tit^iz^t^ii^^iz 
^ Z3 - K t:: ^^r i£ -r ^ -t ; 1/ s: ^ f -5 ;i ^ * 1? ^ i: -r ^ D 

S - C D M AS jft S pa # Isl^ -tr ;i/ ^ ^ t;i *5 (t >6 n 

(2) mm\B\m^mmt^^mB^mtKDm^m:^<^v^z,(D 

(3) lulBDV^zr- K^c*5{t^tuI3gP^6^=3- K^fiL 

(4) zti^w)^tmm^mm^t<Dmmmw^^if^^. 

(6) c:n^i/-^^j^3Si^cD^^ffl<^g[mu. 

(7) z(D^^^mizm':5uxmtl^W8il^. 

(8) Ccr)m:^:6smScDKfl*®x-S tT-fuaBn>^zi 

(9) mBimi:3ifi^^(Dmm^m^tzt§lz^mW)=^lz 

S - C D M A Silk^ ra IrI ^ -fe ;i/ ^ i> ^ 5^ A ^3 (t ^ D 



(3 ) 1 1 - 2 0 5 8 6 4 

4 

ummi] mB^^)^it^mm^^^MzMjt^\.tz 
^ z: t^^mtT ^mnm^m i^e (Di^^-rnt^ i 

[0 0 0 1 ] 

[^^©at-^a?s^s] ^^mt. Ds-cDMA 

10 (Direct Sequence - Code Division Multiple Acces 

s) &mmrs^¥mm'^j\^^:^Aiz:^\f:hu>^zi-vv' 
-^ijmizmT^. 

[0 0 0 2] 

m^cD^mi v5:^<Dm±^mmm(D^m\zm^. 

S) mco::^^^ h^AOim (SS) ^MV^fc1^-^^fIJ^ 

TcSifgg (CDMA) *jC*fflv>fcCDMA-fe;i/5:;5S;^ 
A. TDMA) iz&-<xmmmmm^^i^'^^tr^o b 
m^m^z^-^T^tzisb^ Tmiz^<'^j\^m^Mi.m(DM 

[0 0 0 3] ;Z(0^oU'D S - CDMA'^JV'yi^y.y^Ix 

fi. ±mmmm(Dmmmm^mmizm<^^o^mmrsmm 
t(D2-:>(D:^^\z^m^ti^o mmmmmmi^y^^i^ 

^mmmmizm^^bmm^^xxi^mr^ti^. ^j]m^ 

mmizi,t^tii^m~r^mmmiy^ibmmMmm(Dzi-Ym 

[0 0 0 4] cntc^fb. sttMP^i^i5iasi';^7"AT- 

50 (0 0 0 5 ] ^ffl<t^)5;Sift^P^^maS->Xv^A®P^S 
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-^yo^ffimm^tix^.^^ mam-. t^Emmms 

CS~96, RCS96-12 (1996-05) ) o 
3 - h :3 - K ^ V ^ K ; 1/ ^ * ffl I ^ T i» ffi ffic U T 

[0 0 0 6] j^T. z(D^m^tix\.^^wmmmmiz'o 

^::5jS;^C:feV^T^i. SSt-tfe^B s i ~b s N(i^n^n 
S^^^^nx/zi-HLC* 1, LC#2. • • LC 
#N t^^'^^Jl^W.mir^tcLi^CDi^3—hzi— K S C 
# 0-S C#M^*MV^T 2fi(^t(£tfc^n;'^^>>:^}^;i/* 

T% BulBv3— KS C# 0--S C#Mf^&-tr;i/t:: 

^feil(D^/3"hri-K S C# 0 A5i!ll9^TiS,nTV^^o 
[0 0 0 7 ] Ell 3^mi>X. ±IB^^^nTV^S 

Jft^BSkv BSk-K B Sk-255»^^^n^ttjt^(i^tV7^ 

iz. ^mm^^'^jvift. iu>^z2—}^mmx. 
mi^mizmm^^^:^)\yizwi b ^x^^tixi^^^i^B — h 3 

-h' S C# 0©<^TffiSSc^n:^c:i>>;tf;i/ (^ffMJ^^ 

^3 - K L C # i ^lulfl V 3-b3-KSC#0J3<tt) 
2atcffiiSc^tiTV^^o ^niCci:»5. . -tr;!/^^© 

^MfflfflI::i-h'c:D®^5b«pItgi::fe^c Z.(D 

mm^^^Mt^mm^z^m^t^tix^mmiz^m^ti 
[0 0 0 8] wmmi>z:^\.^x{tmzmT 2 mi^^(Dmmx 

KS C#0©urV:^i:O|iSl^tfe£B^^. 

mx ^mmm^mcD i/3-hzr-Hsc#o x-ffits:^ n 

^ tc. ^^iffli^ ^ >- 3 — h zj — k # o 
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>^xi>^t^^'r^o 

[0 0 0 9 ] mz^ m2:<^-i^iz^y). i^mmxit. 
mB^mmmt:mii^^tzi^iz^ mB^u>^z!-vmm9 

z3-]^(omm^. ifi©>^5-r7^>f >^ffliiii*moT 

mjio. zcDtzisbiz. Wm^Ji^'^—^lz^i.^xit. 1^7. 
10 5^AT-^^5^>^^^Tl^^a>^33- KPL c# l-L c# 

5^bfcD>y3-h-LC#i hmjsB«ilCDv3-h3- 
HSC#OcD^^^^*^fiELT. mmmi:^'r'-i^x 
nhfitinm^^ xy^\zM\.xif^m^\^^ntiio. ^ 

mm\yX^\^m^mi^ ^M^^ titzm^ju^ )\^(Du > ^ =2 
-Ym-b^^s mmizm»iu>^fz2-\^Lc #i + s>'3 

20 mmmti^mffimm^mz.^^xu>^zi-vLc #i 

LC #k*§MSJSS5^i'^;ucDa>yu-KTfe-2)i: 

m^m^i-r^zhi^x^^o 

v--^^^miz^rjio ztifix^^a mncD^mmm^^ 
mn^(Dmm^^xmts:Lh}ztii:h. 

[0 0 1 1] tfes *mfilA(i. ^t)i^iItcSit^P^IN 
-t ;i/ ^ V/ 5^ A *5 SJ^ fil W ^ ^fr f -5 3 ^ CD 
-r-^^:;^ffi*S^UTv^^ (4fBS¥9 -119 6 0 

^^ffo ^olzx^fz^o^x-^^a z.fi\z^^. mv^X^tz 

40 \zxi-^^^-Y(Dm^t^^imhu^. Mmmmnrnt^ 

X^^X0\Zt$.^o 
[0012] mi 44#^LT. ±fB^l^^nTV^^^ 

4(in>^=3-K|i|^^^ ^>^fl^as. 5«4KfBtf-g 
SB. 6J4D>^3-h'|5i^a5T-fe^o ijf3v>y5^K:7^ 
;i/<5^l{is mTT^^^^olz. if >ru >^^n ^;/^ c L 

yY-r^. ^^7&r^^m.zi—Y<D^^<D^^:^yWL\zm\^ 
50 \>mWL {Z(Dm\Z:^\\X\t.. 12 8^) (Di^^hlxi^X 
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i/S^;^^ 1 2. HulBi>:7 hixv;;^^ 1 i iituiaffiSc^^-^ 

nr^mmm {z(Dmiz:^\.^x\t. i 2 am) <Dmw^ 

13. i3ci:tf. HuIB^^g^fll 3CD|±l;^£D«&^D4^mt- 
1 hUTfi. CCD (Charge Coupled Devic 
e) -^SAW (Surface Acoustic Wave) 

^mm-^ttj^^o :i(D^~:7./^> }^^m{E^iit. suib-^ 

*5!9s mm^^ iim^) tm^m^ (q^^) (omm 
f&Mm ((Dzm) (I2+Q2) ^^ntb^^o 

h'S C# 0 ^(D^^a-Y# ioDN^^WcD^^M-^^/li 

t-^t^lS®u >^3J- h' LC#ihS^3-hz»-KS 

[0 0 15] D>^r/-KPI^^^ ^>^«^a54(i. 
zj-h'S C#0*mJaa-^^>^K>^'<;i/<5^ l^^CDPN^^-^ 
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X. ii:WLn^^ms^2i^^xfwmmwsi5^z&t!'r^o 
^fin-^a55(i. uy^a-Ymm^-i ^>^m(Dmi^ 
(DmmmcDmtfiz&'^i^^xvy^zj- KPi^gpe tern*/ 

•^j\^'^-^(Dm^iz{t. mmizw:mn^^^^2iy^^i^ 

'^^hihi>iz. m.&Mm^(DMmm^m^xm:K(Dmm 

^^5^ H V -f 1 ten— H^ii-^o 
[0 0 16] n K|fl^gp6{i. D><:rn-K|SI 

(i. ::^D^t^£f(^^*^a^2^c^-KbTV^^^J5ScZ3 
20 -Y\ZtiJ^^\.Xuy^zi-Y<D•zl-Y^^'^. SMt--^ 

^^y5^K7>f l©£±i;t^^u — ^-^^SlHlSSt-m 
ijb:^^. {g-^m±rtf-^^3a)tB;b=£v;i/5^y^;<tfem^ 

o 

[0 0 1 7] H 1 5*$<tt;fEI 1 6®>'D-^i^-h*# 

7^-^>^;t>^'?):&^S^h^nT*5 1). Ell5tD (a) 
^n^mMh. 7.'r^:;yS2 0 Q(DU>^'3-Yn'^mm 

ht^i^ta^xx^^ho mi 5(D (b) It. irjiB>^7^^y rs 
1 0 O(ou>^z2'-Y^^ ^ y^f^ibWimcDyu—^-^ 

~YX^\)^ ;^7"^vrS 1 0 U3:feV^T. mJlBx' 

^y^K7>f 1 PN^RF-^bS^;:^^ 1 2 izm^ 

^^n^^&3 2t^i^mB&^mi^B-Yz2-Ysc#o 
^u—YT^o ztiiz^r). BiB^^^^'^Yy^ov^i'b' 

^>3-h:3-KSC#0 i:CDtiHai;tr;!)Sffi;^7^n^C^ 

[0018] mz. 7.y^^jyS102 izM^. tulBM;^ 
tf-^gC3 Iz^x^^XmB^-^-J^ Yy }\^^ lts^ib(0^m\^ 

{nft^mm) ^*i3tgb. m,WLmm\zt>tz-z>x^nib(D 
5(7 ti>^zi^Ymm^^ K>^^^^r^o iii±i^mmy. 
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[0019] tus3;^5^^y 200cdd>^3 — 

^•|i|^^^QiSiZ■:^l^T^ S 1 6 © 7 n — ^ -v — h *#,^ b 

1 izm^}^ (XT^^y r s 2 0 1). BusBv^y^ K 
7^>ii/^ 1 t::^^!Scz/-H# i (n H L C # i 

SStN^^y:/ CKDmiziiX^^Xit^ m l^^yy^m 1 2 

rS202)oCn(::J:f5. tusa ^ 7 1 iz 

(ommmni)^^n^ti^. ^ur, ;:^7^^;/rs 2 O 3^;: 

mtjmtf^. mBmmmw^5iz:}s\,^xwm^tirzm^(D 
[0 0 2 0] Buia;=^5^^y rs 2 0 3 cofij^je^;?)^ 

NOCDh^(i. ;^5^^^rS 2 0 4 tdii^. *ij^bfc:13> 

mmr^o ::<Dmm. s^®d HT-«i:^v^h t 

tcii. ;^-7^^yrs 2 0 5 tcii^, ^^n><>^zi— 

i + 1 Jc^ff UTv ftjfB>^7^^vrS 2 0 2{3Mt). 

x(Dmmmm^^m'^. ^tz, mm(Du>^zi-Y(D 

m^X^-^tzt^iit. SufB;<7^^vrs 1 0 0 tc*5(tsn 

H5iB::^5"^y rs 10 0 ^zm^Xs n^u>^zi— Ymm 

[0 0 2 1 ] ZZX. HuIB^-^JSg^J-KcD^^^-il^M^ 
Ti¥ffltCittB^t-^o 0 1 7^C*^V^T. «lffi«i^P^fflT & 

(a) (iBulBx'^;/5^K:7^;i/<S7 icDv:7 
1 1 \zxtj^ti^^~':^^^> h'coSMfl-^1t>r;i/. 
(b) {iMfBffllli!i^t3i3i^T#.^^^^^^n-5B5IB& 
1-* 5 1 2©&N5=-^yr (dCD^JtCiSV^T 

(i. I2 8^y:r) (;D^M'^^bTi^^o ::a)l2t::^-r 
MIBmi®n>^zi— KLC# 1 ^fuIB^ili/ 
3-^:3-^'SC#0hcD^^^^#l^;I■3V^Ttt. ^ 
15^^;/r~^ 1 2 8 ^ y'ti'^^WM^ t l^XmtiP 
N^^l/>?;<^ 1 2 (CD- K^ti^c t5jaiOC»<io tc. Hu 

mi^y hui^Ts^ 1 1 tc^i. mjian>yi3— vmm^-( 

^ >rv >^^D CLStc§m^-;=<>'^• 

v7 hUvX^ 1 la)Sia®rt^^ijfBPN:^^1SMl/ 
1 2(D^$St(D[^^tt^ms^l 2 8fl(7)^g[^l 3 
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iizf?tm^titzm}Si.izt^ux. BuiBfipstm 4*^i?>tusB 

[0 0 2 2 ] 8ui3^-;^>'N->K§MM^*sff:^tC 

>^xit. mmi^yhui^T.^ i i tc^itsiB^— x^^^'v 
Y^mm^omM-h i#B'-^m+ 1 2 8ms(DV'>y 

j\^'^^m^tixi^^o zicohi^. tuIBPN^-^-Uv?;^^ 

10 12IZ. ^2#gc^^^n-h'#2tDmM+ l^^^r-- 
1 2 85^^;/r*D-H-r^o CltVfCct BUlBSn 
n^l 4>{j^e>{iSljfB^2#gcD^^ZJ-K# 20 1 2 8 
^^yr©^M*^S5fBSefi^it>r;i/^(DfflMm±i (1 
2 8^y:r^(DS^^^mmt!) i^mtJ^ti^o 

[0 0 2 3 ]^ bT. mm^^mmitiijcomtimi^ms^ 
mm^mx. suiBx^^^^rs 203 (n 1 0 3) 

B3#g(^^^Z3-K# 3. ^4#gC0^^^-b' 

#4ojiit;:. ^n^ncDai:$3^^iH^gLmbTv^< 

[0 0 2 4 ] Z(DJ:olZ. :i(DmM^tlX\^^^^miZ^ 

tilt, ^^y^ Y y -( )\y^izis^f^tyy h \^V7.^mz% 

^T)^;^ t::^ -^^tcDf^^^nS^ 1 2 8^^y ri: bs M(D<H 
^4. nv^zj-KcDi^iS^S 1 2 h b;feJ^^. gST- 
128 + (512-1) x4 = 217 2 5^^;^rco^ 
r^T:^T(5[)D>^:3 — Htc^^fbT 1 001^— 5=-^ff ^ CI 
}Lnx%^^ 
[0 0 2 5 ] 

[^H^;6s^?*b<fcd i:t*^Sffi] i^i±I^H^b:feWK9f5lKi 
Stc:J;ti«. ^)\^'^—^^'^m\z%^'r^Z.}it^x%^ 
f^. J ^ X<DW>m\zn^:h^^i:^^-%\z^t>t\rc\^^):. 

iz. ^^^;I^iv;l/5^>'^;;^y^>^^^bTv^^o b^^b^^b^ 

^^mmmizu>^z2-]^<Dm^^no z.hifim^tix 
[0 0 2 6 ] mmmm^mmcDM 

50 [0 0 2 7] 
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■tr ; I' ^ ^ J d *5 ( t s n > ^ zi - K if - 5^ T o T . 
(1) fj5an>^3-h-t3*5(t'2>m]IBa5^e5:3--K(7)& 
^^jiM»:s^:7 h brtuiBWit^m^il^^figbs (2) 

¥:^fi^@£±iU. (5) ^^:^fi;f)sm^cD|gMtr^^^ 
^T-SrjaHn>^3-K4^MUs (6) ijia^:^^:!)^^ 
^ ® g§ <I * M X. i: ^ t:: ^ M ^ >t ^ j^. f ^ n > ^ :3 - 

[0 0 2 8] ^tzs ^mn(Dm(DBs-cBMA&mm 

^ ^ IrI ^ -tr ; 1/ 5 ^ it is { t ^ D V ^ Z3 - K if - 5^ ^ ^ 
J;oT^MM^05n><ri3— K^if— ^-r^v DS-C 

BMAmmmm^mm't)i^^y5^\z:ir^n^u>vz3-- k 

if-5^;5ST*&oT. (1) f5IBn>^:3— K(c:fc{t^ 

^fflis^^fib. (2) ztiib^>^hmB?.^mm^h(om 
mmn^rf^\ O) ^isnv^^-KCDMiBm^fla^ 
(om^izMj^^-r^mmmtjcD^^m^w-i^iy. (4) z. 
(D^^mizm^i^rmtj^nmi^. (5) ccDa;;^;?)^^ 

(6) fljsBmi3^Rlf^cD^fS^^^feh^Jc^M^0>tt- 
- K tc^/S-r ^ -tr ^l/^iJt^-r ^ ^ CD ^ ^ o 

[0 0 2 9 ] ^ ^tc. ^mmcD^ ^{zmcDB s - cdm 
A&m,mrsimm^)v^yoAi>z:^{f:hu>^zi— Kif- 
^'^)v{zmm(Du>^/zi-'}^^^ts^m.n^ 

i^tzmiz. BuaB^>^::I-^•c[)-gC^$)-Sv^^ic:cDa5^ 

o) tcJ:oT^e©^cDn>^3-H^if— D 
S - C DMAStfe^r^#l5l^-t?;i/^;^iCtCi5tt'5 O >^ 
Klt-^^^ffiT-feoT. (1) BulBoV^zi— Kt3 
:fettSfrj5BSP^W3- K©{ig*i/7 h UTlg^©a5^ 

ffllS^figb. (2) cn^>«J>t-i:BusBSefi^i:c7>*ill 
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®w^fTvv (3) mmmmn<Da^^:hlz&':5l^xmt3^ 
n&L. (4) cn?>m;b©d*.sff^cD^fi*sx.fcs 
tj^Mihiy. (5) cm-^j^tb^nfcS^rcD^i^fa*^ 
mb. (6) wi^i^mi^m^(Dmm^m^^^xmt^o 

(7) mJl3¥i9fe*5^^cDggfi4 
[0 0 3 0] ^^,tcSfc. *^W6D^^(3ftfeCDDS-C 

z.<Dm^&^z2^}^lzm'^<zi-}^ (JUT. 

M-j ti^o) tcJ:oT§MM^con>y3-H^if-5^ 

^n>^3— Klf— 5^;^J£-efe-^T. (1) mjIBi^a — 

ti(omti^mmi^>^^)i^iziDtz^xm^m^{^. (2) 

^mUs (3) fufBo>^rr-Kt3^5ft^tufBa5^fi^3i 

m^m^titz^^^mzi— k tea-:? < :3 - h > :7 

h-rac:h^::<i: tuiB^M-^m^fSI^^JsJcU. (4) 

ztii^w}^tmm^mm^}i(Dmmmn^m\ ( s ) 
mmmmn(omtiizm':5\.^xmij^wm\.. (6) 
^.m^F^aT^SuiB^m^ti:^^^^ ^ >^(Dm±j<D^^m 

30 ^^mb. (7) M¥±3<g;?)5m^cDS§fii^|g^^STB5 
iBD>^3-h'*^^b. (8) fj3B¥^fa:i>^m^C0S8 

zti\z^^x^mu>^zi—Y\zn]^^'r^'^}\y^ 

[0 0 3 1 ] ^ i^)^::^:^. if^mncD^ i^lz^cDJy S - C 

^o^) ^cJ:':?T§M«-^CDn><:7^3-K^if-5^'r 

D S - CDMASlte^Pa^^lnl^-fe;i/^;?iC(ci3lt^ 
D></3- Hif-f^;^^T-feoT. (1) t5gBn>^=/ 
-Y\z^\-y^mm^^^::i-Y<D&m.^i^y V bT^Si& 

\zm'^<^-Y^mm'yy vr^zhiz^y). mmm^ 

*m^fBiS^J5Eb. (2) Ctv^^M-iiHufBgeM^^ 

(Dmmmw^m^. (3) :itt^igiisg[ta;b*^e>m;b 
*^fchb. (4) z.tii^mtio:>o^m^<D^m^m7Ltz 

50 m:fj^^mb. (5) t(js3&giJ^6<j::i-H^9i^i^>' h 
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(6) zti^v-^^m^m<D^^m^nmi>. (?) 
z(D^^m\z&r5\,^xmt!^na\^. (s) zcDmtfi^ 

(9) mmmtiti^m^cDmm^m^tzt^iz^mw^^iz 

[0 0 3 2 ] ^mM(D^ iblzmcDB s - c 

■r^s DS-CDMASi*^Pa^N(Rl^-tr>'i/^;^S;^::*3(t 
^n><^^-Kit-5^;^^T-&oT. (1) mBii^B- 

>^^5imb. (3) Sua3D>^3- Ft3*5{t^ tuIBHiS 

bs (4) cm^^M-hSuIBgftfg^hcDfflBl^^^ff 
(5) m)l3$a5^&^Z3— b'S:MS$^:7 b boo, ffj 

>':n-s;></ffiIEb-C V-^^figb. (6) CtLi^V- 

l^Tm:^^@aib. (8) z(Dmt!t^m&(Dmm^mK. 

^tTBufBn>^ZJ-h'>^^Mb. (9) fufBm±?:6sm 
^ © l§ M ^ @ ^ h ^ t:: S ^ «J M- ( ^ i& 1- ^ n > ^ :3 - 

^ ® -^JEfi::! — K 35^ ^ ^ tiT ^ CDT* o 
[0 0 3 3 ] 

BUIBEI 1 1 6 tCHbTi^H^b^t^^^ 

(0X$>^. mam 14-016 tcHbTi^R§bfe»Jlh 

[0 0 3 4] ^r. :^mM(Du>^z3^]^V'-^:^m(o 
fi^»f±jb. M^^miz&r^i^xm^^r^^oizvtz 



(8 ) 1 1 - 2 0 5 8 6 4 
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[0 0 3 5 ] (a lii. :i(Dmi(Dmm(DW^mifimm^ti 

fcia-^ *S W ^ tu IB P > ^ 3 - K (Hl^SC 6 CD^tg >^ O 

(SI 4) t^^comtii^xti^ti. 

u^y^t;^ }VMm^3 l(D\i^i:)\t^^9im'm3 2\zX± 
10 Z.(D^^^mU3 2\Z'H\^X. muy'v^ )\^^—^\zU 

-^mnx^tLo^^mnx^x. ^(D^nm^nm-r^o zico 
^mm^ms^s 2(DmiJit. m^^3 sizxtj^tis mm 
^95 3 3^ct5v^-rB^JaB^fflt^@as5 (014) (c*5vat 

^iS[i]©a5^tiiim±r©¥±9fi*^aib. m^^mtm 
mhi^\tm'r^:itizjiy)^ j ^ x<Dmmim< ziti^ 

T-t^c :^^*.\ ^cDa5^fflS*«l£iJ^^fei?)©tuIB^J5£ 
[0 0 3 6 ] ZCDm 1 <Dnm(DW^m\Z:^{'jr:i>mB^U>^ 

m3(D^^ ^>^^^^'-h^mmi.xmmr^o 
X. m2<Du>^zi'-}^m&mmiit. SuIBHis© 

(a) (b) iz^.Ltzuy-^^—Y^^ ^>^^ihmim 

(Dmzm'i7^ti^^<Dx^^^ sfc. gi3tc*5v^T. et 

ia(i^P^M^^xb. ( 1) {i^M1f>r;i/7^-^. 
(2) V^^D^^^CLT-feSo BUiiliCD 

U ( 1 ) 

^(is BuaBv^;/^ K:7>r 1 ^(Di^y hi^i^y^^ 1 1 
lC:fe{tSe$IS (^1 2 SIS) tCtS^fi^nTV^^§MM 

-^if >r;l/*^^bTl^^c (3) (iSulHv^>5^F:7^;i/ 
1 (f>£DPN^^l/^:;;^<5^ 1 2t::tS*ft^fL^^^:3-F 

eD^M* (PN^>;-) . (4) {tmn^mt!mn&3i^^& 
tt^n^mB^^mm-^^>y')vtmmpi^w)^hi(Dmm 
40 m^comii. (5) i,tmBi^^mimB3 2i^i^mtf^ti 
^ms^mmm^mfjcD^^mtf. (6) (itsiBfl^ass 

b. §aJtc*5(tsi!iiitc^-r'SiimKP^«iM^b 

[0 0 3 7] ^T. Cc?)D>yn-K|5l^S[lSAS||sg^ 

^:3-H®#^j;6s*rjMMltciS:^^ti^o mz. Ay^ 
50 ^;/rS 1 2 (C^5V^T. ^g-^fig^ — K # J ®tUM-©#-^ 
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:fel>T. BulBfiSfC^^^figge 2 (014) 

- K # J CD^JM- k t^mm-^ y^Vy l^CDP 
N^-^b>?;^^ 1 2 {CD — K^ti-So m 3 {::^b:'^«?ij{c 
:feV^T(i. mmT 1 tc. ICD^ 1 WM* (# 

1. 1) . rtiit>io. ^fiJc3-K#lcDmi^^yr-^ 
1 2 85^^v7-*SD- K^tlTV^^c cntz^tt). 1513*^ 

1 ^O^SII;t>5©ttl^n. Hu33S:t^th^ai3 (El 

1 4) i^^^(Dmt}t^mtj^n^o ^^T^^^rs i 

[0 0 3 8] ^\z. T.^^yys 1 6 tcit,?^. tui^b;^c'& 

3 h^nrv^So ^r^T 1 {c*5v^T{i. ccdm^®^^^ 
liSn^-^. Saf3;^7"^;/rs 1 3 {cMSo ^tilz^ 4- 

yx&^w)^2 (#1. 2) i^mmp^n^iyi^x^ 1 
iizmf^^tixu^^mm^-v-yyjvtzcD 

^;/rs 1 4) c ^bT. C£D^±9T^-^^h^^^^ ^ > 
</t&^^*:«*§-rs (^T^^yrS 1 5) o ^bT. n 
t>\ trjI3k^^^^nrv^Sg>*cfg{ci^b;t:?)^g>t)^:()i*iJ 
^^tiSo CCDJ;d^::b-C. k = 3h?^S^r% 

[0039] ^bT. k=3h:^D. fus3:^7^^yrS 1 
iua3;<7"^yrs 1 5 tc*5V^T«}$b:^^M^J5£::i 

-YizMT^]^m(Di^>r^)uizMm'r^mmm^mti(D 

[0 0 4 0] BuaSy^T^^y rs 1 9 co*J^^^S3t»s N 

y'^yys 1 0 0 JdiJtt'Snvyzi— KIHI^^^f ^>^<D 

^ihizm^i^&'Drc.tLx. Sus3;^7"^y n 0 0 (ni 

5 (a) ) {;iMSo ^tz. :z(Dm^^&mi^NO<Dt^ 

^>rS 1 2{CM>3. lKl3£jlbfe^t[lS<&«tt>ig-ro ^J^fi. 

ia3tr^-r<t-5{-^ J = 2 hbT. ^fig:3-h'#2®^ 
l#B®^>t# 2 . 4 (cnii. -^J5£:3-K 
#2com4^yr^mi 3 15"^yr^;&S) *mj|3PN 
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1 2 {cn-H b. §:m{E^V^>y)Vt(Dm 
[0 0 4 1 ] CtDiotC. ^6D^I^S©^f^^i{C*50^T^±. 

^^m^-vcDw^^iz-Di^^x, §:mm^V'>y)utmm; 

So bfe7!)^-:3T. y ^X-^>'ai-:^>^OD^S^¥:^<b 
-rsc^Tb^T-^. mm^^{prji<^:^:Lti^x^^a til 

10 m^nmi^xx^^tzifi. zLnizm^fi^:ihi{tu<^ am 
(Dmm(D^mm:h(Dmtico^i^m^nibT^<iioizx^ 

S o 

[0 0 4 21 »:iz^ ^^mcDM 2 cD^^tecDJ^5Sl^cov^ 

EI4c7)^tErn>v^g|^ E5tD7a-5^^- is 
<j:r;^s ia6cD^>r ^ >^^-^- h*#^bTitt0^-rSo 
EI4 tc^x-r J:^ tc, ::®^ltec?)JBS8(^. BuSBov^n- 

xurj:um^\zmm\^xpts^mu^(Dxis>^. murnKD 

20 V>^CDT-feSo 

[0 0 4 3 ] EI4tc?x-r<J:at:is ClCD^Jte® JBffi{-*5l^ 

tf^mmizA/D^mS^^ li::A^brv^Sc ^bT. 

^A/D^}^aj4 i(Dtht!^^^mim^4 2^cA^b. 
•r^-r^^titzmm'r^uw^<DWh'iznir^mmm±!^ 

ffliim;b0^i5fS<£: Is Q^^^n^ntzov^Tgttitib 
rv^So ^bT. CCD^iSM*. m:*Jtt-^gB4 3t3A*i 
30 bT. ^C7)m;b (I2 + Q2) ^g[mb. mm^44lz:^ 

i^^xmrni^t^mmtitmLxu^^zi- }^(Dm&^no 

J:o{-bTV^So ffll3¥^S[LSas 4 2 . m*/tf-pt 

SI5 4 3 t5J:t>-fl^SP4 4?:7^:hD^Sg[(H]8&*ffiV^T« 

^ir^:zt%x^. zcom^iz^t. mmTi-ri^y'i^^ 

[0 0 4 4] m5<Dyu-'^-^'-hlZml^tzZ.(Dm2(D 

^m<DmmAzi^{'^^^mit. mmi^rcm2(Dyu'-^^ 

-h^it^bT. :^y^^yy'S 3 4:\z^i,-f^mmifimzm 

40 m(omizy.y^^:/ys 3 9(Dmtimnmmi^mu^tixu 

lZ7r.\^tzyu—^^'—htm—x$>^tzi^. zz,x\t. 

bfe^d (5) (Dmttm±ii^mi3^rix\.^^j^^mu 

^«iB&-rsci:ht-So 

[0 0 4 5] CCD<i:ot::. C(D^2CD^S£(DJf^^tc.J:n 

5^? Q^^9^) cD^ig^lA^^a:^*tf-S[bTv^s:^is^). mtn 
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[0 0 4 6 ] »ilz, ^^mcom 3 CD^SECDff^SgtCoVN 

commit.. v;i/5^/^;<^%j!Sb;tt)CDT$) 

[0 0 4 7] E!7tC^5l^T. 5 1 {imjfBm:^ tt^SP 3 

(0 14) (Diti±iffixij^n. zti^^i^^jvm^i:im 
s 2(Dih±itmmi.rzmmmn^5 (^i4) a^^cd^ 

* gtm ^ ^ :^ i^)CDS^cD 5/ > 4f ^^ b T 

[0 0 4 9 ] t.tz. SQcD^-r ^ >'^5^-\-- 

«ta{i^P^<£:^vbT*5»3. (1) (i^flitVr^l/T' 
(2) tii^vry >^^D C L. (3) (ita 
IBi/:7 hUi^Tsf^ 1 ^(DPNn^Ui^y.^ l 2 tcl&Sfl^ 
n^-^J^gl^-^CD^M-^^LTV^^o CICD (3) 4^tC>'\^y 

tr-^>5sitm^afe^ i:^^bTv^So S;ts (4) 
maimitjmn^S (0 14) (Dti^t}. (5) (il-ocD^ 
^lzM'r^-^)\y^^^y.(Dmm6i:h(D^i^tbtJs (6) (i 

(7) {ifl^m;b=&^xbTV^-5c 
0 9 mJl2k<£ 2 i * 6 i: UfcJg'&tD^S^ ^ 

^ ^ -e ® a jii ^ # -r ^ ; 1/ 5^ ^ M ^ ^ f< J M -r s ^ 

[0 0 5 0 ] z(Dmm(Dmmiz:f^\ir^t2>^z2'-\^m^ 
mmf^mti^^ti^ts ^-r^ :^5^^;/rs 5 i ^c:^3v^Ts 

€)o ^bT. ;^7"^>rS52i5J;t/S53 IZ^I^^X. m 
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<tt)^ S 5 4 ICiSV^Tv mJsB-x'^;;^ F7>f 

iCDPN^g-^l/i;;^^ 1 2lc^l#g(D^fi£zi-K# 1 

(Dmim^cDUB)^ (#1. 1-0) . r^t)-^. 

-H# l©mi-mi 2 8^^yr>bSD-H^ns (09 
CD^P^T 1) o ^UT. BrJl3v^;/^K7^;i/^ 1 tC*5V^ 
TSulB§MM-^1t>r;i/hCCD«JM- (#1. 1-0) i: 

i^mti^ti^ (S5 5) o :i(om^m,tiifim^(Dmm^:L 

10 (;^7^^yrs5 6) . ^^'^y.(oi^mmtimm^t\^^ 
(y^T^^y rs 57)0 

[0 0 5 1] f^i^. tug3*iiSijmi^i'*;i/CDf>'3-hn 

m^m^\^j.\^<Dm.ti}^-^\znm\^tc^ ^ ^ >^^«im 

3Bm;btl-@aJ3©m±FS:frJaB;:^7^^yrS 5 7T-flPW-r^ 
^o\z^^o 

[0 0 5 2] }k\z^ y.'T-yyS 5 S\zm^. mB^±<Dm 

f^mzKmzmi.titf^^iy^t^m'^^n^. :z<Dm^m^i:^ 

^^tX. ^^\Z^ y.y'^y'rS Q 0\Z:^\^X. BUlBPN^f 
^VVT.^ 1 2 t3t&^ft^tVTV^^«JM-* l^§!®^$/:7 b 
30 ^-^^^ zri\z^^^ mt^'P'^n^XyVy.^ 12\z{t.^ 
^^£=1- # 1 1 1 2 -8 ^ ycD^-^ 1 5^ 

h^ti:fe^JS;=i-K# ICD^ 1 2 8^^:/ 
ZT-, ^l^^yr-^1 2 7^^yr (# 1. 1 - 1 ) ^fj^lg 
W^n^c:^^?^:^ (09©^PaT2) o ^bT. fjIB 
>^7^^>rs 5 5 t;:Mt). >r;i/hco l^^y 

rMSi/>' h^n:t^J5g:3-K# 1. 1 - 1 i:cD|gg|;?ys 

\z^ mmmti(Dm^mtii:^m^m\^x±. (tr-^) h^^^-s 
40 y"-^ ^h^izun^ti^o lUT. mt^±o:>mi:^m^^ 

[0 0 5 3 ] mifB>^7^^^rs 5 &(Dn^mmi^YE s h 

^^(i. >^7^^>rS 6 2 ^iM^s kCDfii^ lotiftPb 

HtjfB;;^5='^^:7'S 5 3 tcMSo ^bT. Zi(Dm~(D^ 
^Szi- b' Jtcistt^ff bv^^M-k (0 9 ^::^5V^T^^. T 
7tZ:J=5(t^# 1 . 7-0. Trj^t>iE>. ^mz2-Y# llz 
50 *5(t^^7^^yr-^ 1 3 4^^yr) ^BuIBPN^g^U 



19 

[0 0 5 4] :i(D;i.y^^yrS 6 A<Dm^^mi^NO(Ot 

^li. XT^^yrs 6 5 tcii^. mm(Dm'^tmmz^ j 

::i-Ymm^^ ^^^^Itilzm^ifi^'Dtzti.X. fjfB 
^T^^yrS 1 0 0 (EI 1 5 CD (a) ) t5 

[0 0 5 5 ] <icD<toic. :i(Dmm(Dw^miz^ti\t. m 
^m^m\^^^:zt.izm^x. mmco^^^Acommmtfo^m 

[ 0 0 5 6 ] *^0^CDm 4 CD^^teCDff$B^3 0V^ 

Tv 0 1 0(Z)D><>^Z(-K|s]^g|5cD«tgrD^y^ias 0 
1 1 n— — ijctt;^. ^ i 2 cd^-T 

:t ^ 3 (D ^SS CD Ji^^ h tc ^ ;i/ ^ 7 1 * ^ij ^ f ^ CD 

xt^^i^^ ^^^:^(Dmmm:h(Dmij^rzt±mizi}m'r^ 

y^mjELtzmzu-^^mx^. z.<Du-^^m^m^ 
w,mi^>:^^)i'^^i^{.xt^i^mtt^naT^o zniz^ 

-}'CDm^ifi'^m^rji:ho CcD*SE(D?i5^(i. ffl 

m9^^^^)\yi^m^m(Dm^\zmm\^x^mx^^. 

[0 0 5 7 ] 0 1 0 (C:feV>T. 6 1 {i. fuia-^ ^ K :7 
-r;!/^ 1 (Da±7^ttg|t3:A:^^n^A/D^g|f§. 6 2 
(iSA/D^gli§cDtti;blC^b. 7ai-^:;>yitiE^fT 

[r1^ ^^^CDMfflJ^ V ^ ;i/ ffl V^ -5 CD i: ^ fUT is 

m±jcDi. Qm.^^mm.i^>^^)i^\zt>tc^x^^ir^z. 
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^miE^e 2iz^^m}ET^^o\z{yX\.^^o zlcd^^ 
iz^isb^titzitLm^.mizm^^mjEW^m^m&i.. 

gB6 2;!y^i5)ffi±r^ns§v^:;<cD{Sig?SIE^tifcffilltB±r 

tB;b£D¥^<i*@tti-r^i/-^^j5!c. ^^mm^. 6 4 

¥^msas6 3cDffi:t;cDli±r (1 2 + 
Q2) *^ttl1-^m:t;f^Sa5. 6 5 (imJf2l8ffitf-@as 5 

i^? (0 14) tf^i^m^^ti^mmtmmmtimws^6 4(D 

[0 0 5 8] 0 1 ICD^'D— ^^C:fel^T. ^'T'^y 
rS7 4^T-(is fjiS U:^c0 8 Jc^^b:^c^3cD^^E^Dff$ 
aihlHI-T-fc^c ^bt. ^^D®4cD^^tecD?BSi^Ci3V^ 
T(i. ;<7^^y >^S 7 5 tc::fev>Ts tulB V ^y ^ K 7 >r 

1 ^ CD 18 m :ti ® a :ti m ^ <D K <1 * ^ X. > ^ * CD 
^«}$bs ;;<v"^y rs 7 5 7 8cd;1/— rtcJ: I9s 15 
a! b:feig^ i: v;!/^^^;^ cD^SMm:tj bT l^ 
tuiiEcD^'&^llI^tZ. ^tilMffll^^^^^l/CDS/ 

[0 0 5 9] 012 ^iltis mrST 2. T 3:feJ:T5T 6 IZ 
:feV^T. ^l#g(D^J5Kl3-H#l. 1 {C^-T^fflMtB 
;^CDtf— ^;!>5^^nrv^So -ebTv X7^^yrS7 9t:: 
*5V^T1tmbfe§^'^XCD:7:Il-^;>ySIE:t^s^Tt?^^TV^ 

So :lcD^iIE^±>'1;^stc^^s^iIE^^^ml^T^ft)tl 

So ^bT. X5^^y rS 8 0 :7ji — i^V^ffi 

IE^ti:tS>'^^cD^SMm±i£DU-^'&k^ff flailib 
fe<J:aiCs C(D5rLli*PI-cD^J5g:n-K^;i-:3l>T(DmSC 
k^ScD^itt^^1-S^g|ltl:l±r^C"^V^T^^Tb (XT^^y^ 

S8 2) . ;<7^^yrs 8 3 tc^3v^r'=e£D^±g^l^gcm■r 
So 0 1 0 ^c^b:fefi?|J^c*5v^T^i. ^isgcD-^^n — 

K# 1 {^loiAT. 1 . li:m#l. 7tc^^S 

u-^^£sm:trcD^:^fii^fe^mbTv^So ^br, 

^yrs 8 4t;:ji^. S¥^fflcDm±r^gttB b. l5ae^fB 
[0 0 6 0] Z(D^olz. c:£D*SEcDff^^tc<i:n(i. ^ 

^^m^nmi.. ^(omtim^m\^^xu>^a-h'<Dm 

S*fToTV^S:fe46t3, S5aib:tm 1 -^3 cD^SScDffJ 
SicDJ^^J; J;t)i^<iScDf5i^:&fi^dci:5?)Sprt^h 

[0 0 6 1 ] /j;*s. i;i±izwimi.tzmm(Dmmiz:iBi^x 

(i. BrilB«J>=t-fis D><>^:3-Ki:§-tr;wtctt3lcDl^^(D 
3 - h - K h cD^^r3 - K (Dm^5^ ^y rmoWP^X' 
^si:bTl^Wb;^As. c:n^c|iii?,tisc:i:(i:^i>o fj 
IBS-fe a^cD n > — K cD^^f^ ^y rStcD— §5^9^ 
50 ^(Dij(D^mB^Xf]^t\^Xi^m\^tz^. &SV^(i. MgB 



21 

[0 0 6 2 ] 

2cD^S££;D?BB*|JiH^ra:fei6CDa>^z2- 

3 CD ^SfecT) ff^SI ^ 1" ^ i;?) CD o > ^ Z3 — K [5l © 

[0 8 ] ^m^cDti>^z3—Yv-^yjmz:^\'^:^m 
[0 1 ] 
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So 

[Ell 01 *%596DD>^n-h-it-5";5^£tcii5(t-s 
^ 4 ® ^fiE©JBS§ * IJiH^ -r S i?) CD n > ^ 3 - K [51 

[011] *^B^CDD>yr3-Hit-^:SSS{C*5ltS 

^ 4 cD^m® JKSgcD i&# ^ W -r -5 :^ i&O D ^ - 
[0 12] :$:^H^cDa><rn-Hit-^;^^{z*5ttS 

S4cD*jE©ji^Sg^c*5(ts^>r 5; >^^^- 
[013] 'i}tmco2mmmmmm:^m^mMT^tzisb 

CD0TfeSo 

[014] ll^^tiTVNSW«Sl5l«8;5ffitc*(tS«Stg 
[0151 ^l^^^^-Cv^sW^^5lI9>^^£oi!l^^^I^B^ 

[0161 mm^ tix\.^^wmmm:&m<Dm<'^^mm 
[0171 *l^^tvTosw^fn]^:;5S©i!;{^^itt^ 

3. 4 3. 6 4 mttnfnwi 

5 ^fitf-^aj 

11 v:7 h 

12 PNW^Ui:;;^^ 
30 1 3 ^^fl 

1 4 IJDStfl 

2K 31. 41. 51.61 A/D^t^aJ 
22. 33. 44. 53. 65 
3 2. 4 2. 5 2 ^^SILligP 

6 2 7^->^>yffiiEa5 

6 3 U-^^J5Sc. ¥:^S[LSg|5 

[04] 
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